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1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 28-54 are rejected under 35 U.S.C. 103(a) as being unpatentable over Li et 
al (US 6,392,756) in view of Edgar et al (US 4,885,709) and Adams (US 4,899,055)). 

As in independent claims 28, 37 and 49, the Li et al reference shows a tunable 
light source (56; col. 8, Ins. 42-43). The reference shows a first detector (60) which 
detects light reflected from (claim 46) or transmitted through (claim 47) the material 
(figs. 9, 10,12), and a computing device (64) which calculates the thickness of a layer 
based upon the detected light. Although Li et al applies the apparatus and method of 
that reference to material thinner than the claimed 1 to 1000 microns, it is known in the 
art that such a method can be used for materials with a thickness in that range; see 
Edgar et al, which teaches the general method with multiple wavelengths can be used for 
materials with a thickness of about 10 microns (the sentence bridging cols, 13 and 14). 
Edgar et al also teaches that infrared light may be usefully used, such as in the 1-3 
micron range (see col. 16, In. 1-3). Thus the known use of such wavelengths to measure 
in this known manner the thicknesses of material in the 1 to 1000 micron range would 
have been obvious because, as shown by Edgar et al, it is known to do so. See also 
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figures 4 and 5 of Edgar et al, which like Li et al, shows both reflected and transmitted 
light embodiments (claims 46 and 47). 

The Li et al reference teaches the light source can be "a tunable laser or any other 
suitable light source ...". The instant specification (pg. 6, Ins. 19-20) states the light 
source is "a quasi-monochromatic light source Qaser) capable of varying its 
wavelength"; thus the "tunable laser" of the Li et al reference falls within the meaning of 
the term "quasi-monochromatic light source" as used in this specification. 

The Li et al reference discloses that "typically", or "for example", the 
measurements are made at "1 nm intervals" (col. 7, In. 63; col. 9, In. 39) rather than the 
"less than 0.1 nm" of claim 31, the "less than 0.5 nm" increments of claims 28, 45, 51, 
and 54 and the "less than one nanometer" of claims 37, 38 and 49. As set forth in the Li 
reference, this increment is not critical, and other increments could be chosen in 
accordance with such criteria as the accuracy and precision desired, with smaller 
increments providing more data for higher accuracy, precision, and thus reliability of 
the measurements. Those in the art would thus have found it obvious to use the claimed 
"less than one nanometer", "less that 0.5 nm" increments, or the "less than 0.1 nm" 
increments in order to achieve the higher precision, accuracy and reliability that the 
increased data would provide. 

As for claims 29, 30, 42, 43, and 44, the Li et al reference does not teach the 
claimed splitter and second detector forming a reference path to "calibrate the light 
source". The Adams reference shows, in a film thickness measuring system, a beam 
splitter (20), a filter (34), and a detector (32), and teaches that this arrangement can be 
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"used to provide wavelength calibration" (col. 5, Ins. 21-22). It would have been obvious 
to include such a known wavelength calibration in the system such as shown by the Li et 
al reference because the accuracy of the measurements in a system such as shown by the 
Li et al reference depends at least in part on the accuracy of the knowledge of what the 
wavelengths being used actually are. 

The Li et al reference teaches that the light detector can by any "suitable light 
detector" (col. 8, In. 56). Photodiodes as light detectors are so well known that official 
notice is sufficient. As in claims 44, and 50, it would have been obvious to choose a 
known photodiode detector as the "suitable light detector" taught by the Li et al 
reference. 

As in claims 32, 48, the Li et al reference teaches that the light is "at a near- 
normal incidence" (col. 8, In. 47), which at least clearly suggests the claimed "less than 
±5°". 

As for claims 33, 34, 35, 39, 40, 41, and 52, it would have been obvious to use the 
technique of the reference to measure other thin film thicknesses that the particular 
thicknesses discussed in the reference and on substrates such as semiconductor wafers; 
the technique is, and would have been recognized as, a more general technique 
applicable to other thicknesses and as not being limited to the material of the substrate. 
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As in claim 36, for the method of the references to work, the wavelength must be 
chosen to be partially transparent to the wavelengths of light used. 

As for claim 53, it would have been obvious to make the thickness measurement 
as accurate and reliable as needed or desired for the application at hand. The reference 
teaches the film thickness can be measured "to within an accuracy of 3 Angstroms or 
less", if the film being measured has a thickness of more than 300 Angstroms (30 nm, 
0.03 |im), then this accuracy would be the claimed less than 1%. 

3. Claims 55-58 are rejected under 35 U.S.C. 103(a) as being unpatentable over Li et 
al (US 6,392,756), Edgar et al (US 4,85,709) and Adams (US 4,899,055), as applied to 
claim 49 above, and further in view of Ruhl, Jr., et al (US 5,357,336). 

As discussed above with reference to the Adams reference, in order for the 
technique of Li et la to be highly accurate, it is necessary to know with precision the 
wavelengths of the light at the various measuring points. It is known in the art, as shown 
by Ruhl et al, to use an etalon to calibrate the wavelength of a light source; it would have 
been obvious to include a known wavelength calibration systems, such as an etalon- 
based system such as shown by Ruhl et al for the wavelength calibration system of 
Adams because this use of an etalon calibration system is a known, and known to be 
accurate, wavelength calibration system. 
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As in claim 57, the Li et al reference mentions the use of theoretical models in the 
calculation of the thickness (col. 11, Ins. 32-43) and teaches using fitting techniques (col 
11, Ins. 48-55) as in claim 58. 

4. The remarks filed 23 June 2006 argue that Li et la does not measure within the 
claimed thickness range or use the claimed wavelengths of light. See the newly cited 
reference to Edgar et al (US 4,885,709). It is noted that Li et al does teach using light 
with a wavelength of 900 nm (col.9, Ins. 37-38) with no indication of any criticality, 
which suggest the use of light within the range of "greater than 1000 nm" as claimed 



5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard A Rosenberger whose telephone number is (571) 
272-2428. The examiner can normally be reached on Monday through Friday during the 
hours of 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on (571) 272-2800 ext. 77. The fax 
phone number for the organization where this application or proceeding is assigned is 
703-872-9306. Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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R. A. Rosenberger 
1 September 2006 
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